Introduction
Hyperlipaemia is a disorder of lipid metabolism peculiar to the pony breeds of horse (Schotman and Wagenaar, 1969) and donkeys (Fowler, 1989) . Blood from affected animals is grossly lipaemic and there is fatty infiltration of body tissues leading to organ failure and death (leffcott and Field, 1985a) . The lipaemia is accompanied by high plasma concentrations of triglycéride and cholesterol due to increased concentrations of very low density lipoproteins (VLDL) (Morris et al, 1972; Bauer, 1983) . Although the metabolic origins of this hyperlipidaemia are unclear, defective clearance of VLDL from the circulation has been suggested to be the cause (Morris et al, 1972; Bauer, 1983; Freestone et al, 1991) . However, this might not be the case, as the activity of lipoprotein lipase, the rate-limiting enzyme in the catabolism of VLDL, is not reduced in post-heparin plasma from ponies with hyperlipaemia (Bauer et al, 1987; Watson et al, 1990a) . Indeed, the chemical composition of VLDL from affected animals suggests that the hyperlipidaemia arises from overproduction of VLDL by the liver (Watson et al, 1992a) .
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In their initial description of the disease, Schotman and Wagenaar (1969) reported that more than 90% of the 138 cases of hyperlipaemia that they saw over seven years were mares that were in foal, or had recently foaled or aborted. This associ¬ ation with reproductive events has since been confirmed in Australia where, in a series of 30 cases that included 27 mares (90%), 15% of the mares were pregnant and 80% lactating (Jeffcott and Field, 1985b) . In a series of 18 cases in the United Kingdom that included 14 mares (78%), 64% of the mares were in foal (range 5-10 months gestation; mean + SD, 8.4 + 1.6 months) and 14% were lactating, having foaled between one and six weeks before the onset of disease (Watson el al, 1992b) .
A plausible explanation for the association of this disease with pregnancy and lactation comes from the hypothesis that hyperlipaemia arises from the mobilization of fatty acids from adipose tissue in response to a negative energy balance (Naylor el al, 1980) . Thus the increased demands placed on maternal energy supplies by fetal growth and milk production could induce adipose lipolysis leading to a greater flux of nonesterified fatty acids (NEFA) to the liver, increased hepatic tri-glyceride synthesis and overproduction of VLDL (Jeffcott and Field, 1985a . Plasma NEFA were measured using an enzymatic colorimetrie kit (NEFA C, Wako Chemicals GmbHAlpha Laboratories Ltd, Maidstone).
Lipoprotein composition
Very low density lipoproteins, low density lipoproteins (LDL) and high density lipoproteins (HDL) were isolated from 4 ml plasma by sequential flotation ultracentrifugation at densities of < 1.006 g ml"1, 1.019-1.063 g ml"1 and 1.063-1.225 g ml"1, respectively (Havel et al, 1955 (Peterson, 1977) .
Lipoprotein lipase and hepatic lipase activity
The activities of lipoprotein lipase and hepatic lipase were measured in plasma samples taken 10 min after heparin adminis¬ tration using a selective assay system (Watson et al, 1992c (Watson et al, 1992a ).
The hypertriglyceridaemia found in the pregnant ponies was less severe than that seen in ponies with hyperlipaemia where triglycéride concentrations are in the range 4.7-78.8 mmol l-1 (Watson et al, 1992b) with reported mean values of 16.5 mmol 1 (Naylor et al, 1980) , 25.4 mmol 1 (Watson et al, 1992b) and 39.2 mmol l"1 (Eriksen and Simesen, 1970) . Despite this difference, the chemical composition of VLDL in the pregnant ponies was almost identical to that of VLDL found in ponies with hyperlipaemia (Watson et al, 1992a) . The particles were enriched in triglycéride and depleted of protein, and although the total mass of cholesterol was unchanged, the mass of free cholesterol was increased whereas that of cholesteryl esters was reduced. These alterations are important because they reflect the metabolic origins of hyperlipaemia and indicate that similar events may be occurring in late gestation. With the absence of cholesteryl ester transfer protein activity in the horse (Watson et al, 1993) , these changes are consistent with the production by the liver of large VLDL particles that accommodate a greater mass of triglycéride by having apoB-48 rather than apoB-100 as their structural protein (Watson et al, 1992a) . In this way, the liver appears to maximize the secretion of triglycéride in response to increased hepatic triglycéride synthesis.
The appearance in VLDL of free cholesterol at the expense of cholesteryl esters reflects a reduction in the esterification of cholesterol. This could be related to a reduction in the activity of the plasma cholesterol esterifying enzyme lecithin:cholesterol acyl transferase (LCAT). However, this might not be the case as the masses of esterified and free cholesterol were unchanged in HDL, which is the prime focus of LCAT activity in horses (Yamamoto et al, 1975) , in the ponies in the study reported here and in ponies with hyperlipaemia (Watson et al, 1992a) in which the activity of LCAT has been shown to be normal . It is therefore more likely that the reduction in VLDL cholesteryl esters results from a decrease in the activity of the hepatic esterifying enzyme acyl CoA cholesterol acyl transferase relative to an increased rate of VLDL production.
We (Watson et al, 1992a) and others (Naylor et al, 1980; Bauer and Ransone, 1983; Jeffcott and Field, 1985a) (Naylor et al, 1980; Watson et al, 1992a) . Although NEFA concentrations were not high in the pregnant ponies here or in the study reported by Stammers et al. (1989) , it is possible that the flux of NEFA to the liver was increased. The discrepancy between plasma NEFA concen¬ tration and flux is illustrated by the fact that the flux of NEFA to the liver is increased 32-fold in ponies with hyperlipaemia, whereas plasma NEFA concentrations are increased only five fold (Scow and Chernick, 1987 (Watson et al, 1993) (Jeffcott et al, 1986) and lipid metabolism (Watson et al, 1990b) 
